Regulation of phosphoenolpyruvate carboxylase from Crassula by interconversion of oligomeric forms.
Using size-exclusion high-performance liquid chromatography, it is shown that phosphoenolpyruvate carboxylase from Crassula argentea, a crassulacean acid metabolism (CAM) plant, exists primarily in the form of a tetramer of a 100-kDa subunit at night and as a dimer of the same subunit during the day. The tetrameric enzyme from night leaves is not inhibited by malate, while the dimeric form from day leaves can be completely inhibited by malate. The purified day, or dimer, form of the enzyme can be converted to the tetramer by concentration and exposure to Mg2+. When thus converted, the tetramer is insensitive to malate inhibition, and is more strongly activated by glucose 6-phosphate than the dimer. The purified night, or tetramer, form is converted to the dimer by incubation for 60 min at pH 8.2. This enzyme may also be converted to the dimer by adding 1.5 mM malate to the elution buffer, but preincubation for 15 min with phosphoenolpyruvate prevents disaggregation when chromatographed with buffer containing malate. Preincubation with 1mM EDTA and subsequent chromatography with buffer containing malate shows a progressive dissociation of the tetrameric form with increasing time of preincubation. The implications of these observations for the diurnal regulation of phosphoenolpyruvate carboxylase in CAM metabolism are discussed.